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DEVICE 

(57) Abstract: 

PROBLEM TO BE SOLVED: To make a resist material 
contg. a deriv. of a (meth)acrylate copolymer fit for a 
lithographic process using light of 193nm by using an 
energy sensitive resist material contg. a polymer having 
satd. allcyclic parts. 

SOLUTION: An energy sensitive resist material contg. a 
polymer having satd. alicyclic parts incorporated into 



the backbone of the polymer or attached to the backbon 
through satd. hydrocarbon combining groups is utilized. 
About 25-50mol% of the polymer is made from a 
monomer contg. such an alicyclic part. The polymer is a 
copolymer of the monomer with at least one other 
monomer. The alicyclic part of the monomer is on or 
more hydrocarbon rings each having one or more 
ethylenic unsatd. bonds. The 2nd monomer Is 
copolymerizable with the alicyciic monomer by free 
radical polymn. 
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«tFfBll2®=Eyv-t, 30 

T^^y;!/^. :^iii^VJm. Ti7iJU-h, J3J:0*^^f 

\t. 1, 5-S/>f-;i/-i, s-i/i'D 

[ft 7 } |uiHg|^®ifeltli, mm) 1 9 3 n mO 
(ft*3CS8] t(FlB5KUV-ffl*!j2 5~i!iij5 0^;W'?- 

'S>f»*3S7®:5& 



0. 9 5~J|iijO. 5T'&U, m\-mo. Ob^O. 5 

tulBUi^:^ htm't'<DluiBMI-fi^5S<l4tt*2f(^)ft|.i|jj|BU 
i>";^ Hmo^O. 5~i|!?)2 Ofifl:A-iz> hT-feU, 

m 

Itif BjK U V - tt?^C!>«IBi U 
Hb23 




l±>^0. 9 5~)!^)0. 5T&y. m+pliJjiSjO. 0 5~ 
*t?lO. 5T'fey, n+m+plinc^b<, R, R' , 

i^:>^hun(o^f^o. 5~i!i?)2oafi>'\--iz>hT*feu. 

ttllBl^^^xh^*F4*©ltilB^f^WJ®Stt*iJl OHs?J 
[lf*«13] ttiiBmso^yv-iiTi'y U-hfe 
Hb3] 
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0. Q5~mO. ST'feU, mliii^lO. 0 S-^i^lO. 5 

^a^»±ltFf B®)tCDM:^ if i: ^ ii'KiR V % z. i: 5: 

[m^-^ 1 6 ] iSisiefStt^tt. t - t - 7 
*^e);&^>S^*^&5SmS4^«)Z:^:^:^l^^tSlf*«l 3 

7. vw^^o^ms^mmm<j>SL\mi oss 

[^*3S18) nJ**5jO. 8 5~*5jO. 8T'^»J, m 
1 3 (DlS^ 

[iS*i| 1 9 ] ttFiB;K 'J V - li, J 
Hb4l 



l^n l"^ ^ ^ 

lj*5jO. 9 5~iHlO. 5T*>y. m+pl*JMjO. 0 5— 
mo. 5T'fey, n+m+pttnc^L<, Rfeiy^ 
R' »?S14S*^cti7K^T'feU^ R33J:tJfR' 

^Sr^S«^fitttlIIB>J< 'J •^-A^TKtt^filS^tfi-p^ 

1-^ h^t/i^i'D^=¥i/;K z—A^vi/^u 

20 ^-^9^ 

i|sK^*tlO. 5~iHj2 0afiyN*— fe^hT-feU, tulBl^i^ 
hW^^ltH^^WJoSliiltii 0Hi5)4 oSfl: 
A— fe> «:4^fctSll#3S2 OOm 

tlt#^2 2] nl4**)0. 8 5~iMjO. 5 5t?fey, 
m+pl*ji!!iO. 1 5~iiiijo. 4 5T*&S3.i:*:#®ti:-r 
•519:^3^2 10:;5& 

[000 1] 
[0002] 

40 [0 0 0 3] ^)V^'y-7^'^Xl'^-X\t. —WlVL\/''J7.\' 

[0 0 0 4] UVi^'^-^-f ::^Di2X0Si^li. 
50 Y:^D■fe7>^c^3v^T^^^c^T'*s. mti> 
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[0 0 0 5] r®,#.T\ nmM(ow.mpmt0ym- lo 

(UV) feSV^^^^UVM^ (l-Jfet)'^, *«j24 0nm 
—JfstiS 7 Onm) K&^^nott'rJU 7M^(Df:L^O^) 

vif^y^':fu'^7.x\t. x^iy>^fe^vHi5?§]K® 

S^tefeJclif 1 9 3 T\m(D-:fU^7.\Z\tPfm^X-k 

OM^i3^2A 8nm&±.x^i>^t>^jtVVif'yy^-:''a 

•fe T^x-mm $ nr V ^'^> 1/ t^T. h*jf^tt-iaic. jS:^ i 9 20 

V>. 0. 18AimfeJ:y50, 1 3 fim07^>(»\/-?\^ 

%miil\^XWL-Sil 9 3 nm(D%i:L^mir^Z.iliM'^^ 

[0 0 0 6] 

mmt>'^^\^^^i^-^^wm 1 9 3 nmu vi^'^:? 

9 3 nmo>mi\znt^-V^tjim&.^^irii\ z.(r> 

Dl2;^.^$:}ife$;fcVN. til^oT, 1 9 3 nmU Vi/^ 
[0 0 0 7] 

~if!<J 5 0 ^ ;W'C-iz > h *^3®fl|^aP^^ ?:-^tJ=E ^ V 
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[0 0 0 8] ;}<yv-t*, im^B^i:^tJ=tJ-7- 
^P^jHi, 1 oOhOx^^ L/>14^l^^ 1 

m^=i^-^-0mtbxit. J )vifs)iii^yo)^'^fjt*yi> 

u:tuyH>^s 1. 5-i/i'D;re7ii>:;x^'. l, 5 
-i^>if-;i/-i, 5-s/i'n:ti'^fe;xx fejco^s, 
6 - e^t Ka D s;xi^0 J; •*> « S/i' n 

[0 0 0 9] ^2©=E>'V-ldu j^t««-^tCj:oTBM 

izmi<D=^^-^-tm^a.-^ti>tmix:k^o 

fji^^'7-(mt.l^X\ti. K^v^v— ^, Wi^ 

3 nm-vi^i>:^nm<Dmmx\x-fmiiLxm^n^ 

9 3 n mTfe* U V ^5 :7 :;^D -fe ;^ T'^effl^uK 
[0 0 10] ±iB<Z);J<U V-lj. -*f-ll!0a-^T'«)S 

ti5 3 jKU v-<d*«» 5 0 ^ ;wt— fe h tiflgSt^^ v 

-T'fe y , *Sj 5 0 'E;!/-?"?— fe > l^ tt||2 ®^ T-T* 

[^b5] 



[0 0 11] ;KUv-li, ±fB®2o0=ey v-ii, 
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-5!)^, ?iit5=E;i//1— fe>h~ij!5j5 O^E;!/^— tz>h0ffi 
5 fe > h ©fte®^ •7- ^^tl. Z.<D^ Jfe^ 

[0 0 12] vv7.vwm. 4mm±.<o=f:j 20 
fflv>T3!i»^«5ti«). -«aj-r*idu 5i^y•7r^du flgai^iJ^ 

A—fe>l — j}4j5 0^;i/A— fe>'h®Jiin=E^'7-«:-& 30 
tt,. ■ • 

to 0 1 3] uvy^. ±iB®JK>J-7-«:ft6©** 

ICJ: U^)^$tt-&i;^tC@f$:4fi5c1--5«*4 (LIS Llis 

p AG^m^^t)-M:^z.tiz^-=>xm^^n^. v^•rn 
mtii^t^. 50 
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[0 0 14} UVT.hW^ti'^PAGtt^lzm!^^ 
30^«^Jt*, SfvSttS/b^^KU v-lC-f^MU ^KU 

T-iz. fmmnz7ii^^^(omm(Dimi^^x^^ 
m^<Dwm^imsstLXs ^^v-^-m-wmizm^ 

ir^^oizfj^^, m^X. Sf?S'I4^*^7i^Ul/-hfe5 

[0 0 15] ±IBO=Ey v-ii, Bg^^y V- (m 
tfy;!/^;!/:^^) feJ:0^ll2O^/'V- (m»i^V 

-<D~mits ^k<om&iz^-DX^-&ti5>. 
[ite] 




t:Lt£U n\imo. 9 5~if!5lO. 5T'^y. mli*?jO. 
0 5-450. 5T'S)y, n + m=l T'fe-&. ,n*^0. 
9 5~*llO. TS-e^ym^^O. OSHi'jO, 2 5-e 
1h^mmi)^nh^h^Xibt\,^. nimo. 8 5 
~if!tO. &Xtb^)mimo. 1 5~if!!j0. 2T'fetl«S 

[0 0 16) ±iB©5}<yv-A<*gWlC7Kffi®aic>PII 

-\zmm(Dym&.^^7L^m.tmx^^, r^^c^r' 
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m^'B&comit. t-:f^M t-7^;K i->i^;b 

[0 0 1 7] ±iE®J:e)K:, PAGji, 
:aitT*s^sn5t^tcgjt (&,r i:v^e>. ) & 

fiA— fe>h~*t2oafiy'?— fe:/h&,i«)«>. PAG 
[0018] nmsiM<DWL^dm l Q a n mX&?> V V 

li, PAGOfili, PAGc^ilMlC'|S#-r*. PAG*^ 

T^S^SIs^J-fe^t/S^. l/i;;».h#W0PAG®Sti 

jSJaSt L*c V ^ P A G S ns^®ftfi®iei«?l 
Tli. $e)lC#<(7)PAG (5ii?rlMftA— — mi 

to 0 1 9] mat. -m\zm%^^-i^mz. mm. 
L^'t<«cs. ^(D^. ym.i&^mwi^m\<^x. n% 

ixx\^tii\\\yV7.vmMt. ^(DyaymRon'taMoy^ 
m<Dt:Lisbay;-^-Si-y^x^ tbx {-mz. ^ffi/s®;'? 

[0 0 2 oj uifp. h*m*^*tt^ mmmm ^ 

J: t>* P A G lC*^65jlC^iPt i> =3 V- 5:-^t/ J: J& 
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^ffd^mzMitt^o 

[0021] ^fgBjoma ommixit. \^V7. 
li, ^^ft!eiUfeJ:t):PAGi:il*5*i-&fc$ti^c7K14^ 

\t. \yV7.\^wm>o'^mr(:n%-^t\,^^}Ln%^ 

10 i)K PAG»Cj:oT^S*lSSffCj:oTgWb-rSfe» 

[0 0 2 2] :$iWSB(D^U±7.X'\t. -fiStC, ±IB®fil 

4^$:■^t^^'t^x^*^^s^^i> mi (-ji3:ici/U3>':7iA 

-2>. :i(D^^fj:^3:/\lt. "ta^^lzmoW^Mim^ 

to 0 2 3] vx^w^t\,tz.wm. mz. tm 

20 iZji^;'^H-yMn^^»s >'^•^^-><D^li;!)^x:^;^^- 

:Riii?J 1 9 0 n mHi?J 3 7 0 n mOlSI^JJtl*, ^ XISIS^ 
[0024] A^! - h**!M}lC^Stlfc 

to 0 2 5] h©>'N-;Jr->li, ^||#fC 

t0026] 

mm.'^'j7.vm^\zm^, ')v^=7^^-p.=rv^% 

•&t^x/W7.$iSi®::^D-fe7.f*. S. M. Sze, "VLSI Tec 
hnology" (McGraw-Hill pub. , 1983)'^L. F. TTionpson 
et al., "Introduction to Microlithography", pp.87- 
161 (American Chemical Society Syinposiuin Series 21 
9. 1983)©,fce>;5:|!(miCfaS$nTV%§. Uyi^57 

50 ■^iiy.tu-^^-yimi^-^i^fd^. s^tc^^^ns. 
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[0 0 2 7] m^t:^:^)^^-^^^:^^. t^J^io 
mXllL W.^^ 1 9 0 n in~*5j 3 7 0 n m®U 

tit. m-yit^ntznmz^-:>x^\^mztti^it lo 
xit. mW'^tit:LAn-yi:romnzm,w^ti>mzm 

[0 0 2 8] ^Jd^^J^tt-flaiC, x.:i[.)Vif-m^ 
0. 5MCD7K®ffb-T-h9^l5';i/7>^— "^i* (TMA 20 

So 

[0 0 2 9] 3js^^©;Ki/'Si!Ui>><>hWC'ldu im\z 
- ®7mij^^^a[&^^-t * d i: IC J: o T, * fel*. 

[0030] *|gB^®x:t^;^^-^'14l/S^■:^ h W 30 
li, if^^y^-Av^if^-y\zW)-'ih-tt\>tz.. II 
fPi^-fb7KlgiiSI$S::/M^TJKU v-^'^y >p sJ?->'tciRy# 

\z. 't^xn-'<K>\\Mm^^i^x!mLnrMir^^)'^'- 

[0 0 3 1] 2|:f^B^03d<U-7-ti. *?I2 5^;WN'-i2 

> h~*5i 5 0 =e;w\-— fe > h /{)^fli:^^SP^>$:-^tf^ J v 
j&<i:%io©fife0^yv-©=idfJx'-T'feS. 112 
e) \z% 1 0=t V- 4:jiail6a^tS t^nxih^, 50 
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[0 0 3 2] ^5=E^'7-*':Bg:^S|J:e-5:-^t/^y'v- 
Jti:, fi^®fei*(7)Mi|s|7fflfi5Uci3W«>-t©=Eyv-<Z)ffi 

^i-^jfefiic^fe^-ts. z:tl.e.0S^^^^cov^T^4-^i8^c"p 

olymer Handbook" , chap. II. 5 (Brandrup, J. et al. 
eds., 2nd ed., 1989)^C|Sit$4^TV^S. figS^^yv 

2 ©^ y V- &iffl*jit/«d immzts,^ i -J iciSSK: 

v-i:m2©^.'v-S:AtL^^Tt»lll^T*fe-5, :i© 

^l©=E^v-5:#i)nf-2.3i®^*^, 
^:&t SjKU v-M*^^ 1 ©=E y V-•r'j|^L/T^r^S il 
ttCtt<S<, ^;^-rSJKyv-M*^H2®=E>'V-T'«F 

«iia©j:bS:SfSimi:ir^e>. mM©ie*i*, H2©ji£i 
©iSS^J: y.=b-f oi:li^v^^:^^c#p>^^s 
feis!), o^cjav^s^s:'ait*t;&^!JT•fes. ^•©5^:^, *is 

^©:}<U"7-T'^-t5©tCjibTVNS fetlSlg 
2®^yv-l4, Jl^^^y'V-ilOD^K/S'aJrb^^OlCia 

<, liiK^^>'v-i*H2©=E>'-7-i:®jR;S:tti±*^o 
[0 0 3 3] iS^;fc^2o=E/'v-©^Ji:bTli, vu 
•^*vi/>f ;^ije©#*ET"C4ftotmii. 7^^ u u- 

■5. S>te6teW©^«An 9 3 nmX'^«>*ISB.S©iy6«f!l 

lif©5S«T']|;vMKJ^«:^-r«>ai^ l/^^pi^l^tt^^ 
©«l©'&«i'l4©fi;'/U V^'y-VA ^Cg3LT'>fi^C^^) J: 

e^7 7-flCBIIbT'>fij ■5-®fi*«'JVii^97'f© 

itSS$:SHb$-&'5©lCli^+4)-T'fe.S>3^S:Sl5rctSc 
MtI^V l/>r >®fli> gSJtj^S:^;?)^ 1 9 3 n mffe«> 'J V ^ 
57-f:/Dl2A-C'^ffi^:KUv-S::^-tSJ;-3lC, fig 
Sa^|5i)-i:^-^tS©lcigbfc=E>'v-®-<5!n?fe 

[0 0 3 4] rf<Uv-tt, ±iB©2o©^/'V-il. 'p 
«t < i: t» 1 o©fa©^ v-©S^5fefi£ifeT'&«) tM 
T-feS. «i©^^v-lis 7^>'V7.SSS®fe«)®UVi^ 

-^u^T^ztmh \yi>7. htm®i*tffi&s e>ici^i 

m ^mm(m3<szi&di,'m> 
=tj-R-<m^m>i^otmi-^nm^xmK^'\^^, 
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j|s«j5^;WN*— fe>h~»?j5 0^;bA*— fe>h©flfi 
5 y V ®ffi©=E J V- $:-^tf. ilS JfcS 3 CD 

Uv-(3[):^)*^7>^?aK (Tg) \-m\^ (ilitiSOOiC® 

[0 0 3 5] tfe, l/S^y^h*mi*. 4^jeiLh©=Ey 
<3D=E>'-7-5:fiyi1--5^, g|4, ||5;&;^^©^>'V- 
ffiVNT^SIxS. -«?!IT'1*. ;KUv-tt. gg^ap^ 

fcii>i ^ u u- K V ^ e> 4 iiiso=E y v-©a-&^ 

30 

[0 0 3 63 V'JT.Vyimt. _hiBOJKUv-5:fte©# 

©-SIC. a&?g14S^^Jli|^>%^u z:ti»cj:y, sKUv 

^iFij (PAG) iLmh-'^io-^^x. 

^cJ:l^|gW^§jilL^•r^^!^<yv-i:, ISft^WJii, PA 

^fiJhPAG^r-^t/. 
[0 0 3 7) ±iS®ll6fe^-Cl4, im^im^(l>\yV 

S tmtt^o *56B^® L/i^">^ h W4tt5Ki>"§s! Ut>'7. h 
n®M*'52 d: y/jN$ V^J: e>^*@^Mmb-r'»-Ji$tC=l 50 



[0 0 3 8] V-*^3|3:MWlC7j<'ffig.SlC^[^-^fe 

ic-ts. \^i^7.htmimM-r!myt^n^t. pagjc 

[0039] h*^4*^p AG i: t ^Kimm^ 
^ y ;i/gs, 7^^ y I/- h * ^» y u- ® 3sK 

s. 

[^b7] 





fc^cU n\mo. 9 5~if!5)0. ST'fey. mliifs^jO. 
0 5-MlO. ST'fey, n + m=lT'feS. n*%ijO. 
9 5HI5JO. 7 5T^yin*^'«jO. 0 5~*«lO. 2 51? 
fe'5^W/^?>jT'feSi:#x.e)n-5. n*%0. 8 5 
~i?;*jO. BX-^^)mimo. 1 5~*&0. 2T?*tl.tfS 

[0 0 4 0] ±fB®5Kyv-*^*38tWtC*'ffifiStC5FJ| 

mnzti>tz^(Dmimx-&^^s v^Mw/^ismxth 
■5. R' ti'^immmm'XTi(^)-^-^^mmzti>t:L 
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^^mmit. t-zr^)W t-7S.M i|iilC{&T$1i:5&iVNj:e)JC^Sn«>. ZLC^mti, 

^Sf®#fiTT% 3tie>®»*5Slt*;i/3K>Mh. [0 0 4 5] ?§i^S3fPJ*^. TK'ttifeS^SStt&VT.^'t 

[0 0 4 1] ±fBCDJ;e>lC, PAGlju l^i^'J^hl^m^ A— t::/h~;{^J4ftft;^•-i2>hT'fe^;. x:^;b¥-® 

tiSPAGliijitiG. 5Sft;t— b>h~i|i?j2 0fifi;'C- [o 0 4 6] *|IW®ll3®^ffiI"^li, i/t>:^h**f4 

•fe>h5:tS«?)§. PAG^^ft7b^^i^7.hMf4Oiii5j2 0 tt. ^jSmMi3J:OJPAGi:M^i^^^$tLfe*'l4^S 

[0042] mmmo^m^m^ l 9 a n m-eSS U y US^:^ hit#4*mifT?ll)tStt®^^'<-^' StlS 

lju PAG©ft^*,.PAGC!>ilH^^c^^^#■r"5. PACjb^ tf^. PAciz^-ox^^i^&miz^^xmtir^n^S) 
imm^i:istm^. i/i;:^htm*®PAG®gtt 20 -efes. 

j|i<jo. 5~i!!5)4SS7N'— fe>hi:-t--507b^^5fiJ-pfe-5.. [0 0 4 7] iiS^=irf<Uv-©-0Oti, y;V3K;u*> 

m-^ti^^(om>^'^x\t. se)ic#<®PAG n4JKuv-i*^®«aiT*«sti5. 

GfitjiaaA— — *5i2 0Ba:A— te>h) A^us^ [ibs] 

[0 0 4 3] msAi. -'mi^nMk'<-i^^i^^ 

;^h*mii, M^Sti.Tv>?&:vM/t;>-:^h*^)F4J:y=b. * 30 

-eo^. TKftiS^^ll fcfe'U iHmo. 9 5~*!j0. 5"e*y. m+pl**& 

MifflV^T, R^$nfcl/S;>^bWS:?««S?bB^*'t 0. 0 5~*!j0. 5^$)^. n+m+p = 17?feS. n 

^00^. ®3tStVCV^3&VM^t>'>(>ht^ip4li, ■?-©T ^'^S'tO. 8 5~|tlO. 5 ST'feU m+ p*%0. 1 5~ 

CD®KO-?-©igfcC!)^!l^CDfc«)0D>'N*^!->'V:xi'iiLT **)0. 4 5T'S)5i:^^!jT'feS. n;J)'5jiiSjO. 8 5~j|i?J 

(— fifttC, at5^®>'N*^f->^^¥©fc«)lc:) fflV\btl 0. 8T'$)Uin>5)^i^O. l 5~*5lO. 2T*fe*llJS blC 

[0 0 4 4] l/S^>t. h**m^7K'l4iS^ j^MPfm T'feStCli> Rt;L<liR' d<Uv 

J:tJfPAGJC3ts:K6<jtC?gMt53*ryv-$:-^t/J:e)^ -tcmS®^'t45:-^^S{a^^T'fe«.. RtfcliR' 

v^3&i^,^. ::©||Sfe«ajT*li. d<Uv-*^, {^snfctfc 40 sia^ST-feSli^, R*fc«R' ®f&*l*7K^i:-r* 

««;e)*v\ mmmw^it, i/i/ny^ruy^y^Ej-^ vfR' <o';>t>0-i5mmmx'&*)Rie^v^R' om 

^ztm-^^o mm^imi)V)i^ji^-y=^j-7- mM^^Mit. 7i<v'7-i)^7i^n.^wis.^x'!m^^mm 

icfes^, y;i//K;b^^>*5J:t;^2O^>'v-0=id< (D^m.i:^t?>tt^K. nmntzl'i>:^hW^t 

y V-^4^II^StlTV^T=tli^S4^TV^;&<T*>J:V^ ®)t$tlTV>«cVM/i?:^ hWOiS^^A^jK^J&Sa! 
jb^, fi^tdu 7Ktti&a?@?S^®5K'Jv-®i@«ffSS::^ 50 K:«eSJ:^tc, ®»?Stts. L'i>'7.h 
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mti^imffS^f^OiKV V- P A G 5), ttcii. 

i:b^6*)^?&tf®5i<'jv-ii, PAG 21. mmmmti''^ 
[0 0 4 8] nmm(D^-^mmKm^m^tjiiH^ 

SIC J: y hSHtt:^tci^±t-6. m^WM 
mir^f^mz\t. 0. &m=<D^fi^M'k^ir^(Dif' 

[0 0 4 9] )t#SBg^»*, 7}<'Jv-feJ:tfPAG®|S5& 

[0 0 5 0] 2|sf8B^(3D7'"DiZ>kT'li, -I2ic, ±iB(^fiS; 20 

[0 0 5 1] ^m.o^^^■^\t. \/V7.v(Dmt. y-^ji^^, 
[00 52] wm.^. \yV7. V aym.-m.^ir 

V * L V M%ti^- ^ 7 0 •C'- 1 6 0 'CCD^e 

HT% »*LVN^|igiA*?jO. 5~j|S*J6 045>©«!giaTfe 

?>ClC, V%m\t. ?f!?) 1 9 0 n m~i!r<j3 7 0 n 

e)^xt^;l/¥-T'S)^l$4^■5. -fiaiC. 193 nmOJt 
Ic^TLTJi^ii^A&ns K-XS (SSS) I*, 5-2 
5 0 m J/c m2cDi|lgffl-e«)S. (m-?flS^3J;lKXi|gB8 

[0 0 5 3] ?)JIC. %%-^i(lfz.im^if^7- h^-i'-rs 

-i'iaSli*t7 0iC~*!jl 6 OICOiigHT'&y. 
B#P4Jl**<)2 0#~*il3 O^T'feS. Brewer Sciences*^ 

[0054] g|^$;jxfc#iS:5a^St«>®lci@b;ti^ 50 
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ic 2 0f;!>~5:$5-r^-^?gt'5i:mM®jii^A^e)tt5o 
[0 0 5 5] i/i^x Yo^n^-y'hK ^W^\z 

■5. 

[0 0 5 6] :*:#gW®::^aiz:^T'fiMt«>?g^fPJ® 

^-r-S. Sl3t5fcl<tOjS:K*^2 4 8ninT'&SJ:e>Jfc:;'D 
•fe;j^>'t'li. Reiser, A., "Photoreactive Polymers: The 
Science and Tedinology ofResists" iS^h%^)e.XS-% 
6$) (John Wiley 8 Sons, pub. 1989), 33 J: O^, Damm 
el, R., "Diazonaphthoquinone-based Resists" (SPIE 
Optical EngineeringPress, 1993)^C|BlSc^tl.TV^5 J: 

:J3^f4*5l2 0 0 0JiAT®^i^liWJT?&S2i;tfiJ"l? 

[0 0 5 7] s;7l/^b:^-:7 h'^J >^)S^t6PM2 4 8 
n mCDjJdlf SrlSHXU 1 9 3 n inTni$ e)fCiKW§t 

^jT'ii, x5^ uyMmi-^-^t •riit/o^mn^^j> 

^^v^v h=i-;i^*^e)^$tisBi?l-^x7>7^;b 
z<o^o mmmmnmt^ zinid^m<mm 5 , 

3 10. 6 19^n^Xfi^m/mM5. 3 7 2, 9 1 2 
[0058] 

[iy&«»j] 

(Dmxt^^-^tX^t^X(D^mWici\ Chemical Co. 

ej^lcAtii'c. 2m<D P T F E^p;t;b:/2i55!i^W 
^JiJSaf^S:<iAfel&^L^c 5 0 0 m 1 OSchlenk^^T. 
3lC, >';i/:K;i/:^^> (4 0. 7gj432mmol)$: 

2. 4 g ; 4 3 2mmo 1) , 2, 2' -7V'l^7.-^ V 
:/^D-hU;i/ (A I BN) (0. 7 0 6g;l^;W'? 
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— te>h) , feJ;U*7^h9tKD75> (THF) (6 dig; lOZmmol) IrSStitALfe. mtzK^ 
0ml) 7)\^d>EEtirX'M?itzo ZlOiE^S:, W i/it ( 1 0 g ; 1 0 2 mm o 1) , 

3 m07^^-Mm.-mi-^^ i^MZj^ y ffit^U S-i* a I B N ( O . l e 4 g ; l ^;WN--fe > h) . fe«k«f 

U 6 5*C©v6?§lC2 4^r^Sbfco -m^^ m.^^ V:t^^y (3 0ml) 7;b:J>i£:^TT'*D;ifc. 
S'fi&ft^ODt^x^;!/!— rMCttlSSi*, lgtaiLTd<U 3Ii]®?^i$-ji^-«?^fs-y-^i'MCj:»J 

V-«:JtS^b^;. -?-®@{!|i;S:7-feh> (10 0ml) ffii^U 6 5iC©?fi?SlC2 4^raSbfe. ?^ 

[0059] [^aj2] 1, 5-i?^5^;i/-l, S-i/!? 10 ®B*jiS:^f-;bXf^;i/'!rh> (2 5ml) ICSZ>'^«| 

$:EIllCS^-r. 2{iCDPTFE:^py'?;i/>^il^a^W^j: T'^'J V-$:JlX*U KS5 OrT-f^^itT^Co 
j|a«|i#$:mfclfe^bfcl 0 0ml©Schlenk7^7>=i [0062] [«aj5] /';i//J<;b:^^>fcM7XvW>@fiil 

ic, 1, 5->:;^5^;i/-l, 5-t/i'D;i-i'^fe^x> 74'';;^S^©4f-5Kyv-^:^AT®^)i^:Mv^T|ISiSlb 

(11 g ; 1 0 2mmo 1) fe^iJALfe. irfctC# fe. 2M®PTFE1iAPA;b:/i:Sii^S*I^&Jia4^5:{i 

m^-^tcM^^\^'<yW. (10g;102mmol), A;^cffe^bfe5 0 0mlCDSchlenk75:^l3tC, 
AIBN (0. 164g; 1^;^?— fe>h) > (4 0. 34g;428mmol) fe^^Ab 

(3 0mi) 7}\^:iy}£iirx^m^tzo fe. iifeK:inis-a:fe«s*vw>si (34. 63 g: 

Z.(Dm^^. 3 liI®?&?*-m-»R*1*--f i';i'tC<J: y 20 3 5 3 mm© 1 ) , S^ISbfer i' 'J;i/® ( 5. 14m 

?Si*U 6 5*C©?fr?§lC2 4^P^Sbfco ?^ 1 : 7 5mmol). AIBN (0. 703 g; 1=^}V 

M&fpXPyi-^'*)-y^m^Ltz, tKUv-?: >'n'— fe>h) , feJ:i;!THF (1 0 0ml) r;i/:f 

^i^;j/X5^;i/>rh>jcilt>*^^U 5^&f!|j|a© >ISATT?*D^fe. c::®®^*. 3!l®?&a-iNa- 

i;x^;i/X-^;i/K:ttia$-lt, i«BfibT5KUv-?:J|X* - /^i^-f f ;i/K:J:yfla^U ^-iltU 6 5-C®vfi?!§{C2 
bfe. ^<Si®i^^ 2 5ml CD^5^;i/x5^;i/'!r V 4 ^P^Sbfc. ?t*P^^ tl^S: 5'f&<*t|S0t^xf^;i/X 

6miS©S^xf^;i/x--r;WCtlt!t$-a:fe. 3 — rMCiWSS-y:, SffiiSbT/KU v-5:JR*bfe. Z(0 

(D:?'a-fe7.S:^|JT-3iEl^UiSb:t. *^0iiiST':f}<U 7'n-fe:^S:se>fc2ia!^yigbfc. ajKroiiia'pjjfijT 

V-$:it2^U a^SSOlCT^Sitfc. -?:1R*U ^5 0-CT'^°$ii:7S:. 

[oo.eo] ['W3]'5, 6-i?\i\^uVi/^a^yi' [ooes] Mo] «aj5icf^b;t/';i/;Jf;i/:^x 7 

v^Tl®S3bfe. z:(5!):3:j<'Jv-$:ia2lc^1-. 2<H®P ^^■^jytm.^^t>^t&ztlz^^X\/V7.VW^^ 

T F E<tAP-'i;u:/iiiW65'&iiSBf#s:mfe$aibfe i^bfe. vx^^ni>mmm'^ 1 1 ~ 1 4 afl 

1 0 0 m 1 0Schlenk-777.=ilC, 5, 6 -t^t KD A*— fe> ^©5KUV-^:•^^T'V^fe. ^MfflJWJT'^S 

t/^/a^>^t;x> (1 Og ; 7 5mmo 1) 'J hrj-;i®t -:ff^;i/*fe«7-';t^t':3-;i^t 
Abfe. iTfetw#l|^itfcMj!KvW>Sf (7. 3 1 l/t;:^l>*m4'CDjKUv-®Sfilc*|-bT*«j2 

g ; 7 5mmo 1) , A I BN (0. 1 2 2 g ; l^;i/ 5fifiA-i2> hOSTtSIKfCiD^fc. :)t®E9S4?R) (P 

A— fe>h) , 33J:t):THF (17ml) 7)\^-^y AG) T*fe* hU 7;i/;4-D>l * >^;i/*>®th U 7x:^ 

JE:^TT'*DA;t. rwiS^?:, 3ii]c!)?^;^-^f^-^ff ^tt3<D.-Kuv-®fitc^bTJ*!ji 

i^-9--f^MCj:yffimU ^iifU 6 5-C®?fi?StC2 4 Sfi^N'— fe> h®fiT'i^lCiD;ifc. 3|ii*)jL-tJ->f 
^r^bfc. ii-^SrS-fSi^lSCDt^xf^Pl/X- 40 0. 2Aim^JAT©PTFE|KS:fflVxT?g?i{[S:Sffijabfe. 
7^;HCADX. ?iagbTd<'Jv-$:llXAb^c. ^JjlC [0 0 6 4] HMDS ?:^bfcitS4 -f ^'5'. 
V-S:>lf^;bxf^;i/'!rh> (2 5ml) HSU^mSfU 5^>^, j3J:iy6-f >^®t/'Jn>0xA±lC2 0 0 
il-^S:5'fSi2^®i;x-5^;i/X-xMctya:S-tefc. Z. Or pmT'^S:7>t^>=i- h bfe. 
©:?rpi2::«.«:$e>lc2lHlij*yjSbfc. S^^iMT-jKU h±l 2 OiCTS 0fJ>P^/<-e7 bfc. U 
V- ?:J|X^ U ^ 5 0 "CTfaS^Siirfe. i^:^ h :7 ^ ;i/Ali, ijilj 0 . 6 yii m~if:t 0 . 9 a m®®H 
[00 6 1] [01J4] 1, 5-i/^'npJ-i?^?t;x>i:M OjP^^r^tbTVNfe. rj>;lC. Umda PhysikX:^pi>V^'- 
7J<V^'-^>^®a^l;v-?:tJlT®^)i$:ffl^'^•rWb -y-'^fcttGCA XLS UserStep ^UVg| 
fe. 3:®=i;J<Uv-S:E13JC5^t. 2^®PTFE:^ 3ySfi«:<i!ix.^iSuss Model MA56A:3>*i' 1-75 
P>'l;b::/i:!«^W'a;«a^S:fiHi;ifcfE^bfc l O Om l fflv^T, 2 4 8 nm®5ftfi®itl!rT7-f 
©Schlenk75:3?.3ic, 1. h-'!y>;uilr>P 9V:Ly 50 SS^bfc. Sl3tK-XSJ**5>0. 2 5~$ij4 0mJ/c 
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#jfflU:/SDT, j|i!!j3~*!)5mJ/cin2iT'ge^b$-& 

[00 6 5] r^JjlC, m%\^tz.-p A 120X:~1 
4 0TCT?l~2^>ra/<-^'Lfc. ?S>;JC, 7Kttl&«^ 
(7j<^t-5=-hv^5^;br>=E-'i7i:. (TMAH) 00. 

2 6 2N^ *T'iiti3^Y5, m-y-mm^fz.. % 

[0 0 6 6] [«S!I7] w>s$, 

5 0 0 m 1 0Sc 
hlenk-75J:^rJlC, ^A/if;!/*^ (16. 4 1 g : 1 7 
4mmol) &¥egJ5fALfe. S?rfcJC#^$-e:fejJ87Kv 
(1 7. 09 g ; 1 74nimo 1) , ^Sbfc 
Ti";;i'^t-:;''^;i/ (4. 46g;34. 8mmo 20 
1) , s^®b!t7i?U;i/S8 (2. 51g;34. 8mm 
ol), AIBN(0. 2 8 6g ; l^^Wt— fe> 
h) > j3<}:l>*THF (4 0ml) S:. T;i/:J>'iE:^TT 

«k y L, 6 5 -C 0Yft?StC 1 8 L 

U ^SO-CTlSiSiifc. • 

[0 0 6 7] [^598] «flj7tCf3^bfey';i/5K;i/*>, T 30 

i^bfc. i^:^i:bTf§e>ns?^fi?!SH4fiflA— fe 

>h(D5K'JV-?:•i•^T'V^fe. 3tSflS^?R| (PAG) T' 

C'A?:, ?@?Sit>©;}<'Jv-®glC^bT*?Jiaj|>'N'-i2 
> h<7)aT?tmStCAD^fc. ¥*S?L-9--fX*<0. 2/tnit* 
T® P T F EJ^?:ffi^^T^^S:«Lfc. 

[0 0 6 8] r^J-vlC, HMDS$:^L/f:iItti4-0^. 40 
feJ:t>*6^'>5'©S/y=3>";;xyN±tC2 0 0 0 r pm-e 

U'-hii 2orT?6 0f3?ra^-d'tfe. \/V7.Vy^ 
;i/A©^$Ij:jiitO. 7AtmT*>ofc, ?j>vlC, Lamda Phys 
ikxapi/vlx— if^fettGCA XLS LaserStep OKia^ 
aSUVH^i^g&MATcSuss Model J1A56A3>^1 
hT9>f-^S:ffiV>T, 24 8 nm®?A:S0Scire7-f 

4 0. 5 m J / c m2^ T'^65lC^>fb$-»ifc. ^ K 
-Xfil^dj4 0 m J / c m2i:j||^$4ife, 50 
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[0 0 6 9] rjJjlC, 313^ U;t:7-<;i/i5, S:, 120'CT'2 

=f-)\^yy'=^-'Oh. (TMAH) 00. 2 6 2N^ 4^ 

;^MiO. 2 5Min®:^SS©«|jiS:Jii^bfe. 
[0070] 9 ] 7 ICfBlSbfc / }\^ifs)\,% X 7 

S^bfc. ie^i:bTffe>n5*§?«t*|iSjl 2. sm&'X 

— fe> h0:}<u V- s:^^T•v^fe. ^^mwnih^ y 

l/i>"7.h*m4'0:i>Uv-0SfiJcMbTj|<Sj2 5 
Mfiyt— fe>h©fiT'j§?«»c*DAfe. JtStlS^J (PA 

G) T'$>-g. h U 7;i/:tD^^!;y::^;i'd^>'^t?:7xx;v3 

r.AH-K-'t^AS:, ^cfi0jKU v-0J:lc^bT*<i 

0. 2MmJ^;^T0PTFE|K^:fl§V^T^^:^iJgbfc, 
[00 7 1] mz. HMD S 5:^bfeE#4 >f 
J:tK6 ^ y^<DyV r3>">xy\±{C 2 0 0 0 r p mT'?g 

- h±i 2 oic-ee of!!?r^^-d/ bfc. h^^;!/ 

2^(Dm-^it^0. 1 nmHib-otti, Lamda Physik 

xapi/vl/— t?*fe«aA XLS UserSt^ (JKS^^ 
€0 ^ljv^^S$;m:&Suss Hodel HA56A:3>*^ 
V7'5-<±^m\'^X. 24 8nm0?ft:R0SkSifT-7-^;i/ 
i:^ «:>'t^f - ym^hf^. n% K-Xfili*Sj 1 8 1 m 
J/cm2*T'a^i^tc2{HbS-&fc. 4J^K-Xftl*,- 
h 'J 7;u;i-n ;?i 9 >:3t;i/jh>Stt60 PAG i-^tf 
hT'l*Jit<>4 OmJ/cm2T'fey, Ji-yMUZf^y 
ym&.<D PAG Sr-g-t/ l/S^y^ h "eiiSS 6 0 m J / 
cin2'T?$,o3fe.. 

[0 0 7 2] ^jjJC, S)tbfe7-<;i/i:>&. 120TCT-2 

^jT^'^-^bfc. mz. im^mi (^iMb-rh^^ 

5";i/7>^X'5A (TMAH) 00. 2 6 2N^f?0 ^ 
7.Y\tO. 2 5/ttm0:A:$$0flBi$:5S^bfc. 

[0073] mmxzmti^^^ ^ ic, ^1^:4 K-xa 

[0074] 

{*l:^t/l/t>";^h*j^$r. 1 9 3nniiJVdf57-<yD 
[^0t$#}&S»^] 

[1201] 1, 5-y^uyt^itVx. 
>iiM7Kvw ym<Dzi:ii<V'7-0mX':^i>, 
[EI2] 5, 6-t;iiKDi;i/^D^>*i;x>i:MzK 
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[EI 3] 1, 5-i/i'0:ti'^'t^x>i:^S7j<vW>| 
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1134] iiiRTKvw 7i'y;b@jt 
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